Repair of long tracheal defects with cryopreserved cartilaginous allografts.
Tracheoplasties with various autografts (cartilage, periosteum, pericardium) have been used in the treatment of long-segment tracheal stenosis. Previous studies have shown that cartilage allografts survive transplantation on a long-term basis in various sites of the body. In this study we set out to determine if cryopreserved cartilage and cryopreserved tracheal allografts would survive when used to cover tracheal defects in animals. A rectangular defect (2.8 +/- 0.3 cm long and incorporating 50% of tracheal circumference) was created in the thoracic trachea of 18 piglets. The defect was covered with the excised tracheal segment in 6 (group A, control group), with a cryopreserved tracheal allograft in 6 (group B), and with a cryopreserved cartilage allograft harvested from the scapula in 6 (group C). The allografts were cryopreserved, by a standard slow-freezing technique, at -80 degrees C for more than 21 days. All animals survived the grafting procedure and were killed after 2 months. None had signs of airway obstruction. Using the trachea above the defect as the standard, the mean sagittal narrowing of the airway in the repaired trachea was 0.4 mm in group A, 0.7 mm in group B, and 0.6 mm in group C; the coronal diameter in normal and grafted trachea was similar. The lumen of all grafts was lined by regenerating respiratory epithelium, and cilia were seen in many. Some cartilage was reabsorbed in group A and B but cartilage islands were present in all. In group A, reabsorption of cartilage was minimal. These findings suggest that segments of trachea or cartilage allografts can be cryopreserved, stored, and, subsequently, used when necessary for tracheoplasty.